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Occurrence and recurrence of gastric dilatation with or without volvulus 
after incisional gastropexy

John F. Przywara, Steven B. Abel, John T. Peacock, Susan Shott

Abstract — This study investigated recurrence of gastric dilatation without (GD) or with volvulus (GDV) after 
incisional gastropexy (IG) in dogs that underwent IG for prevention of GDV. Signalment, concurrent surgical 
procedures, presence of GD or GDV at the time of IG were obtained from medical records of dogs that 
underwent IG. Owners were contacted to determine whether the dogs experienced GD or GDV after IG, dates 
of postoperative GD or GDV episodes, survival status, date of death for deceased dogs. Gastric dilatation and 
GDV recurrence rates were calculated for 40 dogs that had at least 2 y follow-up from the time when IG was 
performed and for dogs that experienced GD or GDV during the follow-up period. No dogs experienced GDV 
after IG and 2 dogs (5.0%) experienced GD after IG. The results suggest that GD and GDV rates after IG may 
be comparable to recurrence rates after other methods of gastropexy.

Résumé — Occurrence et récurrence de la dilatation gastrique avec ou sans volvulus après une gastropexie 
incisionnelle. Cette étude a examiné la récurrence de la dilatation gastrique sans volvulus (DG) ou avec volvulus 
(DGV) après une gastropexie incisionnelle (GI) chez les chiens qui avaient subi une GI pour la prévention de la 
DGV. Le signalement, les interventions chirurgicales concomitantes, la présence de la DG ou de la DGV au 
moment de la GI ont été obtenus dans les dossiers médicaux de chiens qui ont subi une GI. On a contacté les 
propriétaires pour déterminer si les chiens avaient eu une DG ou une DGV après la GI, les dates des épisodes 
postopératoires de DG ou de DGV, l’état de la survie et la date de la mort pour les chiens décédés. Les taux de 
récurrence de la dilatation gastrique et de la DGV ont été calculés pour 40 chiens qui ont eu un suivi d’au moins 
2 ans à partir de la réalisation de la GI et pour les chiens qui avaient eu une DG ou une DGV durant la période 
de suivi. Aucun chien n’a eu une DGV après une GI et 2 chiens (5,0 %) ont connu une DG après la GI. Les 
résultats suggèrent que les taux de DG et de DGV peuvent être comparables aux taux de récurrence après d’autres 
méthodes de gastropexie.

(Traduit par Isabelle Vallières)

Can Vet J 2014;55:981–984

Introduction

G astric dilatation with or without volvulus is a life-
threatening condition. Early studies showed mortality 

rates between 33% and 68% for dogs with GDV (1–4). Recent 
studies reported mortality rates between 10% and 26.8% (3–8).

The use of gastropexy has been associated with decreased 
GDV recurrence and improved survival (9–10). Median survival 
times in dogs that experienced GDV and were treated without 
gastropexy is 188 d compared to 547 d for dogs treated with 
gastropexy at the time of GDV (10). One year GDV-related 
mortality rate for dogs with circumcostal gastropexy is 19% 
compared with 71% for dogs without gastropexy (9). Recurrence 
of GDV in dogs without gastropexy has been reported as high 
as 50% (9).

With improved mortality rates and decreased recurrence rates 
seen with the use of gastropexy, various methods of gastropexy 
have been developed. Open approach methods of gastropexy 
include: circumcostal (11), gastrocolopexy (12), incisional (13), 
belt-loop (14), incorporating (15), and tube gastropexy (16). 
Minimally invasive gastropexy techniques include: grid approach 
(17), laparoscopic (18–20), laparoscopic-assisted (19–25), and 
endoscopically assisted (26,27). Additionally, the method of 
fixation differs depending on type of suture or stapling equip-
ment that is used for the gastropexy.

Despite the proven success of gastropexy, few studies have 
compared recurrence rates for different techniques. The aim 
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of our study was to report GD and GDV recurrence rates after 
incisional gastropexy.

Materials and methods
Case selection
As part of an ongoing study on incisional gastropexy, medical 
records at a single referral center were reviewed for all dogs that 
underwent incisional gastropexy between 2004 and 2012. Data 
collected from the records included: signalment; weight of the 
patient; age of the patient at the time of incisional gastropexy; 
occurrence of GD or GDV prior to incisional gastropexy; con-
current surgical procedures such as splenectomy, gastrectomy, 
or stomach invagination that were performed at the time of 
incisional gastropexy; and the type and size of suture used to 
perform the gastropexy. Dogs with incomplete medical records 
and dogs that underwent left-sided incisional gastropexy for 
treatment of hiatal hernias were excluded from the study.

Incisional gastropexy
All surgeries were completed by 1 of 2 board-certified surgeons. 
Briefly, a 4- to 5-cm seromuscular incision was created in the 
pyloric antrum parallel to the long axis of the stomach. An 
incision was then created in the right lateral abdominal wall 
through the peritoneum and the transverse abdominus muscle 
approximately 2 cm caudal to the last rib. The seromuscular 
layer of the stomach was then sutured to the transverse abdomi-
nus muscle in 2 simple continuous patterns with a suture type 
and size determined by the surgeon.

Follow-up
All owners of dogs that did not die or were not euthanized dur-
ing the post-gastropexy hospitalization period were contacted 
via telephone to be asked the following: if the dog experienced 
GD or GDV after gastropexy; if the patient was currently alive; 
for the deceased dogs, what the cause of death was and when 
the death occurred. If the owner could not be contacted, the 
dog was excluded from the study.

Data analysis
SPSS for Windows, Version 17 (IBM, Armonk, New York, 
USA) was used for data management and statistical analysis. 
Descriptive statistics (means, standard deviations, medians, 
ranges, frequencies, and percentages) were calculated. Means 
are presented 6 standard deviation. The log-rank test with a 
0.05 significance level was used to compare dogs with GDV at 
the time of gastropexy, dogs with GD at the time of gastropexy, 
and dogs without GDV or GD at the time of gastropexy with 
respect to survival. To calculate the GD and GDV rates after 
gastropexy, only the dogs with at least 2 y of follow-up or that 
experienced GD or GDV after surgery were used.

Results
Eighty-two dogs out of 167 cases met the criteria for inclusion 
in the study; 57 were males (54 neutered, 3 intact) and 25 were 
females (all spayed). Breeds included German shepherd (n = 14), 
great Dane (n  =  9), golden retriever (n  =  7), boxer (n  =  5), 
doberman pinscher (n = 5), mixed breed (n = 5), Weimaraner 

(n = 5), Labrador retriever (n = 4), standard poodle (n = 4), mas-
tiff (n = 3), akita (n = 2), Alaskan malamute (n = 2), chow chow 
(n  = 2), rottweiler (n  = 2), Samoyed (n  = 2), Siberian husky 
(n = 2), and 1 each of basset hound, bloodhound, English span-
iel, Gordon setter, Irish setter, Irish wolfhound, Newfoundland, 
shar pei, and saint bernard. At the time of gastropexy, the mean 
age was 6.5 y 6 3.4 y (median: 7.0 y; range: 0.3 to 15.0 y) and 
the mean body weight was 36.4 kg 6 13.8 kg (median: 33.9 kg; 
range: 7.9 to 80.2 kg). Three dogs had prior splenectomy, and 
1 dog had a prior GD episode.

Gastropexy was performed in 64 dogs with GDV at the time 
of gastropexy, 3 dogs with GD at the time of gastropexy, and 
15 dogs without GDV or GD at the time of surgery. For dogs 
without GD or GDV at the time of surgery, gastropexy was 
performed concurrently with enterotomy (n = 4), splenectomy 
(n = 3), gastric and intestinal biopsies (n = 2), ovariohysterec-
tomy (n = 2), splenectomy, gastrotomy, and liver biopsy (n = 1), 
gastrotomy (n  =  1), or enterotomy and gastrotomy (n  =  1). 
Only 1 dog with GD at the time of gastropexy had concurrent 
surgery, which consisted of gastric and intestinal biopsies. For 
dogs with GDV at the time of gastropexy, the concurrent surger-
ies included partial gastrectomy (n = 5), stomach invagination 
and splenectomy (n = 3), stomach invagination (n = 2), partial 
gastrectomy and splenectomy (n  =  1), splenectomy (n  =  1), 
adrenalectomy (n = 1), and gastric and intestinal biopsies (1). 
The suture types used for the gastropexy were polydioxanone 
(PDS; Ethicon, Somerville, New Jersey, USA) size 0 (n = 45), 
1 (n = 15), 2–0 (n = 18) and polypropylene (Prolene, Ethicon) 
size 0 (n = 3) and 1 (n = 1).

Five dogs died before discharge after gastropexy, 4 with GDV 
at the time of surgery and 1 without GDV or GD at the time of 
gastropexy. Forty-three dogs died during the follow-up period: 
38 (59.4%) of the dogs with GDV at the time of gastropexy, 
2 (66.7%) of the dogs with GD at the time of gastropexy, and 
3 (20.0%) of the dogs without GDV or GD at the time of gas-
tropexy. There was no statistically significant difference between 
these groups of dogs with respect to survival (P = 0.31). For the 
39 dogs that were still alive at last follow-up, the mean follow-up 
time for investigating survival was 2.3 6 2.2 y (median: 1.8 y; 
range: 7 d to 8.8 y).

Forty dogs in this study had at least 2 y of GD and GDV 
follow-up or had experienced GD after incisional gastropexy. 
None of the dogs experienced GDV during the follow-up 
period, and 2 of these 40 dogs (5.0%) experienced GD. One of 
the 2 dogs that experienced GD after incisional gastropexy was 
a 9-year-old male boxer dog that was presented with GDV at 
the time the gastropexy was performed. This dog was taken to 
the same clinic where the gastropexy was performed 1 mo after 
the incisional gastropexy and was diagnosed and treated for GD. 
The dog had several additional bouts of GD and underwent an 
exploratory celiotomy at another referral clinic where they repo-
sitioned the incisional gastropexy. The dog continued to have 
recurrence of GD following the revised gastropexy and was still 
alive 6 mo after the original gastropexy surgery. The second dog 
to experience GD after incisional gastropexy was a 6-year-old 
female golden retriever dog that did not have GDV or GD at 
the time of gastropexy; however, the dog did experience GD 
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prior to incisional gastropexy. This dog experienced GD 3 mo 
after gastropexy and was treated at another clinic. This dog was 
still alive 10 mo after surgery.

For dogs that did not experience GDV or GD after incisional 
gastropexy and had at least 2 years of follow-up, the mean 
follow-up time was 4.1 y 6 1.7 y (median: 4.0 y; range: 2.0 to 
8.8 y) for all of these dogs and 3.9 y 6 1.5 y (median: 3.9 y; 
range: 2.0 to 8.3 y) for the dogs with GDV at the time of gas-
tropexy. Because none of the dogs experienced GDV after the 
gastropexy and only 2 dogs experienced GD after gastropexy, it 
was not possible to investigate risk factors for post-gastropexy 
GDV or GD.

Discussion
Although gastropexy reduces recurrence rates of GDV (9,10), 
it is possible that specific methods of gastropexy are superior 
in preventing recurrence. Several studies have investigated GD 
and GDV recurrence rates of specific methods of gastropexy 
(9,10,12,14,28–33). Fewer papers have a long-term follow-up 
of a large sample of dogs with a specific type of gastropexy and 
evaluated them for GD and GDV recurrence (9,12,15,31,32). 
If recurrence rates differ for some of the methods of gastropexy, 
this would be a factor for the surgeon to take into consideration 
when deciding which type of gastropexy to perform.

Prophylactic laparoscopic-assisted gastropexy was studied in 
23 dogs and showed no occurrence of GDV in any of the dogs 
within a year of the gastropexy (24). Prophylactic endoscopic-
assisted gastropexy in 24 dogs showed no occurrence of GDV 
throughout their follow-up period (26). However, because 
gastropexy was performed prophylactically in both of those 
studies, it is possible that none of the dogs would ever develop 
GDV even without gastropexy.

The recurrence rate of GDV after circumcostal gastropexy 
is as high as 9% (range: 3.3% to 9%) (12,28–29). One study 
found no recurrence of GDV after circumcostal gastropexy, 
but the sample size was only 5 dogs (30). Another study found 
recurrence rates of GDV within 12 mo to be 9% for circum-
costal gastropexy and 10% for dogs with gastrocolopexy (12). 
When all cases in that study had a minimum follow-up time of 
400 d, the recurrence rate for circumcostal gastropexy remained 
unchanged but increased to 20% for gastrocolopexy. Seven years 
after the study, the authors reported in a letter to the editor that 
no additional dogs had recurrence since the conclusion of that 
study (31).

A study of dogs with GDV that were treated with a muscular 
flap gastropexy and a Fredet-Ramstedt pyloromyotomy found 
no recurrence of GDV during 3 to 33 mo of follow-up (32). 
A study on belt-loop gastropexy also reported no GDV recur-
rences after gastropexy during 3 to 13 mo of follow-up; however, 
1 dog needed gastric decompression immediately after it left 
the hospital (14).

Another study found no evidence of GDV recurrence in 
16 dogs that underwent incisional gastropexy (33). Although 
the results of that study showed no recurrence, there was a 
small sample size and half of the subjects were evaluated for a 
maximum time of 67 d. No recurrence of GDV after incisional 
gastropexy was reported in a previous study; however, the aim 

of that study was to describe the gastropexy technique and show 
that the gastropexy fixation was present 6 mo after the surgery 
(13). The authors of that study simply mention that they had 
been using that gastropexy technique in client-owned dogs 
and had no recurrence of GDV. There was a report of GDV 
recurrence in a dog after an incisional gastropexy (34). In the 
present study, none of the 64 dogs with GDV at the time of 
gastropexy experienced recurrence of GDV and 1 experienced 
GD after gastropexy. It is possible that with longer follow-up 
time, additional dogs may develop GD or GDV.

There are conflicting reports as to whether splenectomy may 
predispose a dog to GDV (35–37). With our cases, we looked 
at whether the patient had a splenectomy prior to gastropexy, at 
the time of gastropexy, or not at all. Three of the 64 dogs (4.7%) 
with GDV at the time of gastropexy had a previous splenectomy. 
Since there were no cases of GDV after gastropexy, we could 
not determine if splenectomy was a risk factor for recurrence.

Some surgeons base their selection of a gastropexy method 
on laboratory determined gastropexy strength measurements 
(18,22,30,38). However, it is not known what force the gastro-
pexy is subjected to in vivo. Clinical recurrence rates appear to 
be a better basis for choosing a gastropexy method.

Several limitations of the present study are due to its retro-
spective nature. First, although owners of dogs that have GD or 
GDV should be aware of the clinical signs associated with GD 
or GDV, some of the owners may not have recognized clinical 
signs of GD after gastropexy if the signs were mild or if the 
owner was not present to witness them. However, Eggertsdóttir 
et al (31) maintained that owners of dogs who experienced GDV 
are able to recognize clinical signs associated with abdominal 
signs (31) and owners who had a prophylactic gastropexy per-
formed on their dog must have some understanding of GD 
and GDV. Additionally, owners of dogs that had undergone 
gastropexy at our clinic were educated on clinical signs of GD 
and GDV upon discharge.

Another possibility is that some owners may have failed to 
recall a GD or GDV episode after gastropexy. Since GDV and 
GD can be life-threatening, it seems less likely that an owner 
would not recall if it occurred. During the telephone interview 
with owners, the authors questioned owners in detail about 
signs of GDV and GD. If owners reported that the dog had 
been euthanized, the authors asked for a specific reason for the 
euthanasia. If the dogs had died, the owners were asked if the 
cause of death was known or if a necropsy was performed.

Some of the dogs that were lost to follow-up or were excluded 
from the study for having an incomplete record may have 
experienced GD or GDV after gastropexy which would have 
increased the numbers of occurrence/recurrence. As a result, the 
GD and GDV rates after incisional gastropexy may be higher 
than our results suggest. This should be taken into account when 
interpreting the results of the present study. It is important to 
note that despite having an incisional gastropexy, GDV may 
still occur as was discussed in a case report about a rottweiler 
dog that had GDV recurrence after receiving an incisional 
gastropexy (34).

Gastric dilatation and GDV can occur many years after 
gastropexy as an increase in age has been reported to be a risk 
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factor for GDV (39). A study of 166 dogs with GDV reported 
a mean age of 7.3 y 6 3.5 y (range: 0.3 to 16.5 y) at the time 
of examination (8). Therefore, follow-up should be as long as 
possible, especially for dogs with elective gastropexies, which 
are often performed in very young dogs. This may be the 
reason why none of the dogs that did not have GD or GDV 
at or before gastropexy experienced GD or GDV during the 
follow-up period. Although both dogs in the present study 
that experienced GD after incisional gastropexy did so within 
3 mo of surgery, additional dogs may experience GD or GDV 
over time. We will continue to follow-up on the study dogs to 
determine whether recurrence rates increase as the time since 
gastropexy increases.

Although additional research is needed, the results of this 
study suggest that GD and GDV rates after incisional gastropexy 
may be comparable to recurrence rates for other methods of 
gastropexy.	 CVJ
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